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AN INCREASING NUMBER OF ILLINOIS FARMERS are 
11... using electric heat in the floors of their farrowing 
houses. Electric heat is installed by embedding 
electrical-resistance wire directly in concrete floors or 
slabs. This wire is usually referred to as "cable," al­
though it often consists of a single conductor. 
This circular discusses the installation of electric 
heating cable for farrowing systems. Other applica­
tions of electric heating cable include melting snow 
and removing ice from walks and driveways, and 
heating work areas. 
Electric underfloor heat has many advantages. 
Some of these are ­
1. Safe operation. Because of low operating tem­
peratures, there is no fire hazard. 
2. Uniform heat at proper location. The heat is 
evenly distributed over the heated area. It is pro­
duced where it is needed . 
3. Easy temperature control. The heating units 
are easily controlled with thermostats. 
4. Easy installation. Cable is embedded in the 
floor while the concrete is being placed. 
5. Requires no extra space. The cable in the floor 
is out of the way, and no overhead fixture is neces­
sary. 
6. Little maintenance. The permanent na ture of 
the installation eliminates nearly all maintenance. 
7. Air composition is unchanged. No oxygen is 
taken from the air, and there is no smoke, soot, 
fumes, or products of combustion. 
8. Cold-room brooding. The temperature of the 
air in the building is considerably lower than the 
temperature of the heated area. This condition pro­
vides comfort for both sow and litter. 
9. Protection against temporary power failure. 
The floor will maintain a comfortable temperature 
for several hours in case of a power outage. 
10. Economical operation. Thermostatic control 
applies the heat only when required. 
Electric heat in concrete floors also has some 
disadvantages. These are ­
1. Permanent installation. Once the units are in­
stalled, they cannot be moved from one location to 
another. 
2. Prolonged power outage. This may not be 
serious because the power suppliers today are 
equipped to make fast repairs and restore service 
quickly. 
3. High initial cost. The initial cost of installing 
electric heat may be higher than that for other types 
of heat. 
Types of Heating Cable 
There are many types of electric heating cable. 
Single-strand cable is simply a small resistance wire 
covered with electrical insulation. Multiple-strand 
heating cable, also called "heating tape" or "ribbon," 
is made up of two or more strands of resistance wire 
bonded in the same strand of electrical insulation. 
The wires are spaced parallel to each other in the 
tape, but are electrically insulated from each other. 
This multiple-strand arrangement usually results in 
higher wattage per lineal foot of cable. 
The cover on the cable may be lead, rubber, 
asbestos, nylon, or polyvinylchloride. Some typical 
examples are shown in Fig. 1. Experience has shown 
that coverings of nylon or polyvinylchloride give the 
best results with cable embedded in concrete. Lead 
sheath cable should not be used in concrete unless 
special care is taken to prevent direct contact between 
the lead sheath and the concrete. 
Heating-cable units are rated for either 115 to 120 
volts or 230 to 240 volts. A cable must be operated at 
rated voltage to obtain rated wattage. 
The wattage rating of heating cable varies from 
one manufacturer to another. Typical cable lengths, 
wattages, and voltages are shown below. The higher 
wattage units usually operate at the higher voltages. 
length of cable Wattage Voltage(feet) 
40 200 120 
53 275 120 
80 400 120 
105 525 120 
160 800 120 
80 400 230 
160 800 230 
320 1600 240 
400 2000 240 
SINGLE CABLE WITH POLYVINYLCHLORIDE INSULATION AND NYLON JACKET 
SAME AS CAllLE,A80VE WITHOUT NYlON JACKET 
SINGLE CABLE WITH elECTRICAL INSULATION AND LEAD SHEATH 
DOUBLE-STRAND CABLE WITH FIBERGLASS AND PLASTIC INSULATION 
Typical heating cable. (Fig. 1) 
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C o m m e r c i a l  p r e f a b r i ­
c a t e d  h e a t i n g  u n i t s .  
A b o v e ,  h e a t i n g  c a b l e  
a t t a c h e d  t o  p o u l t r y  
n e t t i n g .  B e l o w ,  h e a t ­
i n g  c a b l e  s a n d w i c h e d  
b e t w e e n  s h e e t s  o f  
p l a s t i c  { p h o t o  c o u r t e s y  
o f  R a e h c o ,  S p r i n g f i e l d ,  
I l l i n o i s ! .  ( F i g .  2 )  
I n  a d d i t i o n  t o  t h e  c a b l e s ,  p r e f a b r i c a t e d  h e a t i n g  
u n i t s  a r e  a v a i l a b l e .  T h e s e  u n i t s  a r e  m a t s  a s s e m b l e d  
b y  t h e  m a n u f a c t u r e r  f o r  d i r e c t  b u r i a l  i n  c o n c r e t e .  
O n e  t y p e  o f  p r e f a b r i c a t e d  u n i t  c o n s i s t s  o f  s i n g l e ­
s t r a n d  c a b l e  a t t a c h e d  t o  1 8 - i n c h - w i d e  p o u l t r y  w i r e  
n e t t i n g .  I t  i s  a v a i l a b l e  i n  v a r i o u s  l e n g t h s  f o r  v a r i o u s  
a p p l i c a t i o n s .  A  t y p i c a l  e x a m p l e  i s  a  c a b l e  r a t e d  a t  
3 . 5  w a t t s  p e r  f o o t  s p a c e d  a t  o n e - i n c h  i n t e r v a l s ,  g i v i n g  
a  w a t t  d e n s i t y  o f  4 2  w a t t s  p e r  s q u a r e  f o o t  o f  h e a t e d  
a r e a .  A n o t h e r  p r e f a b r i c a t e d  u n i t  h a s  s i n g l e - s t r a n d  
c a b l e  s a n d w i c h e d  b e t w e e n  t w o  s h e e t s  o f  p l a s t i c .  T h i s  
u n i t  i s  m a d e  e s p e c i a l l y  f o r  u s e  w i t h  f a r r o w i n g  c r a t e s ,  
a n d  i s  a v a i l a b l e  w i t h  w a t t  d e n s i t i e s  o f  3 0  a n d  4 0  
w a t t s  p e r  s q u a r e  f o o t .  I t  i s  p o s s i b l e  t o  p u r c h a s e  t h i s  
u n i t  a s  a  c o m p l e t e  p a c k a g e ,  i n c l u d i n g  t h e r m o s t a t s ,  
s w i t c h e s ,  a n d  n e c e s s a r y  c o n d u i t s .  E x a m p l e s  o f  t h e s e  
t w o  t y p e s  o f  u n i t s  a r e  s h o w n  i n  F i g .  2 .  
A  n o n - h e a t i n g  l e a d  a t  l e a s t  7  f e e t  l o n g  s h o u l d  b e  
f a c t o r y  a t t a c h e d  t o  a l l  h e a t i n g  c a b l e  ' ( F i g .  3 )  .  T h e  
c a b l e  s h o u l d  n o t  b e  s p l i c e d  e x c e p t  w h e n  a b s o l u t e l y  
n e c e s s a r y ,  a s ,  f o r  e x a m p l e ,  i n  t h e  c a s e  o f  a  b r o k e n  
c a b l e .  N e v e r  c h a n g e  t h e  l e n g t h  o f  t h e  h e a t i n g  c a b l e .  
P l a n n i n g  t h e  H e a t i n g  S y s t e m  
I n  I l l i n o i s ,  t h e  c a b l e  s h o u l d  b e  s p a c e d  t o  p r o v i d e  a  
w a t t  d e n s i t y  o f  3 0  t o  4 0  w a t t s  o f  e l e c t r i c a l  h e a t  p e r  
s q u a r e  f o o t  o f  h e a t e d - f l o o r  a r e a .  I n  t h e  c o l d e r  a r e a s  
o f  t h e  s t a t e ,  a  w a t t  d e n s i t y  o f  4 0  w a t t s  p e r  s q u a r e  
H E A T I N G  
T y p i c a l  1 1 5 - v o l t  c o i l  o f  h e a t i n g  c a b l e .  
( F i g .  3 )  
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foot is recommended. The spacing between adjacent 
runs of the electrical cable for a given watt density 
depends on the wattage rating per lineal foot of the 
cable. To determine the cable spacing for the desired 
watt density, refer to the table below. 
Watt density Watts per lineal foot of heating cable 

(watts per 

square foot) 5 

(Spacing between adjacent run; of cable, inches) 
25 13/16 ]5/1 6 ]11 / 16 23/ S 35/ S 
30 ] ]1 / S P / S 2 3 
35 13/1 6 13/ 4 29/ 16 
40 11/16 11 /2 21/ 4 
45 ]5/1 6 2 
50 13/1 6 113 /1 6 
55 11 / s 15 / s 
60 1 11 /2 
Let's assume that you have purchased cable rated 
at 5 watts p er lineal foot , and that you want a watt 
density of 30 watts per square foot. From the table, 
you will see that the proper spacing for this cable is 
2 inches. The spacing between adjacent runs of cable 
should never be less than 1 inch. 
The cable is a lready spaced in prefabricated mats. 
These mats have various watt densities. If you use 
mats, be sure that you get the recommended watt 
density for your area. 
A remote-bulb thermostat covering the range of 
50 0 to 100 0 F. is recommended. Typical thermostats 
are shown in Fig. 4. (Notice the difference in the 
length of the sensing bulbs. ) The number of stalls 
that can be operated by one thermostat depends on 
the connected load and the current rating of the 
thermostat. The total current drawn must not exceed 
the ampere rating of the thermostat. 
To find the current drawn by the heating units on 
one thermostat, divide the total watts connected by 
the applied voltage. For example, a farmer connects 
five 400-watt units to one thermostat operating at 115 
volts. 
The current drawn I 2,000 watts 17 4 
equa s 115 volts = . 
amperes. 
Thermostats rated at 30 amperes (Fig. 4 ) would 
be satisfactory for this installation. The practical 
maximum limit is usually 5 or 6 units per thermostat. 
If more than one thermostat is used in a farrowing 
house, it is possible to maintain groups of heating 
units or pens at different temperature levels for pigs 
of different ages. When a thermostat controls more 
than one heating unit, the units should be individually 
switched so that the unused ones may be turned off. 
The unit containing the thermostat sensing bulb 
serves as the control for all of the heating units con­
nected to the thermostat . The other units are con­
trolled only when this unit is operating. 
U ·AT AOJUSTABLE T"£h05TAT 
6S f'S as.s
n,,' I ....IO~I 
4$, _{fA
. ..~ 
)0 AMPS. IIOV,/~~OV, 
Thermostats for controlling heating units. (Fig. 4) 
Construction of Heating Units 
One of the best methods of installing heating cable 
when you do not use prefabricated mats is to make 
your own heating unit from a coil of cable. Attempt­
ing to install the cable in concrete without first fabri­
cating a heating unit to insure proper arrangement 
can lead to serious problems. 
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T h e  m a t e r i a l s  r e q u i r e d  t o  m a k e  y o u r  o w n  h e a t i n g  
u n i t s  a r e  a  s i m p l e  p l y w o o d  j i g ,  a  s h e e t  o f  V a - i n c h  
c e m e n t  a s b e s t o s  b o a r d ,  t a p e ,  a n d  a  c o i l  o f  h e a t i n g  
c a b l e .  F i r s t ,  y o u  m u s t  d e c i d e  h o w  t o  a r r a n g e  y o u r  
h e a t i n g  c a b l e  s o  t h a t  i t  w i l l  h e a t  t h e  d e s i r e d  a r e a  a n d  
p r o v i d e  t h e  n e c e s s a r y  w a t t  d e n s i t y .  O u t l i n e  t h e  a r e a  
t o  b e  h e a t e d  o n  a  p i e c e  o f  p l y w o o d  o r  a n y  o t h e r  s u i t ­
a b l e  s u r f a c e .  D r i v e  f i n i s h i n g  n a i l s  i n t o  t h e  p l y w o o d  
s o  t h a t  w h e n  t h e  c a b l e  i s  w r a p p e d  a r o u n d  t h e  n a i l s  
t h e  w i r e  w i l l  t a k e  t h e  d e s i r e d  a r r a n g e m e n t .  C u t  
a s b e s t o s  p a n e l s  t o  t h e  s i z e  o f  t h e  a r e a  t o  b e  h e a t e d  a n d  
p l a c e  t h e  p a n e l s  b e t w e e n  t h e  r o w s  o f  n a i l s  ( F i g .  5 ) .  
C e m e n t  a s b e s t o s  b o a r d  i s  u s e d  b e c a u s e  i t  i s  d u r a b l e  
a n d  w i l l  n o t  a b s o r b  m o i s t u r e  a n d  d e t e r i o r a t e .  W r a p  
t h e  h e a t i n g  c a b l e  a r o u n d  t h e  n a i l s  i n  t h e  d e s i r e d  p a t ­
t e r n .  K e e p  t h e  w i r e  s n u g  a n d  m a k e  d e f i n i t e  b e n d s  i n  
t h e  w i r e  a t  t h e  e n d s  ( F i g .  6 )  .  
W r a p  t h e  e n t i r e  l e n g t h  o f  c a b l e  o n  t h e  j i g ,  m a k i n g  
c e r t a i n  t h a t  t h e  c a b l e  d o e s  n o t  c r o s s .  F o r  f a r r o w i n g  
s t a l l s ,  h e a t  i s  n e c e s s a r y  o n l y  i n  t h e  p i g - c r e e p  a r e a .  
A n y  e x c e s s  c a b l e  c a n  b e  u s e d  t o  a d d  a  s m a l l  a m o u n t  
o f  h e a t  b e h i n d  t h e  s o w  ( F i g .  7 ) .  
A f t e r  t h e  c a b l e  h a s  b e e n  p l a c e d  o n  t h e  j i g ,  t a p e  
t h e  c a b l e  t o  t h e  c e m e n t  a s b e s t o s  p a n e l s .  U s e  p l a s t i c  
e l e c t r i c a l  t a p e ,  f r e e z e r  t a p e ,  o r  a n y  s i m i l a r  t a p e  t h a t  
w i l l  a d h e r e  t o  t h e  p a n e l s .  P r e s s  t h e  t a p e  t i g h t l y  
a r o u n d  e a c h  w i r e  t o  i n s u r e  a  g o o d  b o n d  t o  t h e  p a n e l  
( F i g .  8 ) .  
T a p e  e a c h  p a n e l  a t  t h e  e n d s  a n d  a t  a n  a d e q u a t e  
n u m b e r  o f  i n t e r v a l s  b e t w e e n  t h e  e n d s  t o  f i r m l y  s e c u r e  
t h e  c a b l e .  A f t e r  t h e  p a n e l  h a s  b e e n  t a p e d ,  l i f t  t h e  
u n i t  f r o m  t h e  j i g ,  f o r c i n g  t h e  w i r e s  f r o m  t h e  n a i l s .  I f  
t h e  p a n e l s  a r e  p r o p e r l y  t a p e d ,  t h e  u n i t s  c a n  b e  f o l d e d ,  
s t a c k e d ,  a n d  e a s i l y  t r a n s p o r t e d  w i t h o u t  d a n g e r  o f  
c h a n g i n g  t h e  a r r a n g e m e n t  o f  t h e  c a b l e .  
A f t e r  t h e  j i g  h a s  b e e n  p r e p a r e d  a n d  t h e  p a n e l s  
c u t ,  i t  r e q u i r e s  o n e  p e r s o n  a b o u t  1 0  m i n u t e s  t o  m a k e  
u p  e a c h  h e a t i n g  u n i t .  
W r a p p i n g  h e a t i n g  c a b l e  i n  t h e  d e s i r e d  p a t t e r n .  ( F i g .  6 )  
L o c a t i n g  e x c e s s  c a b l e  b e h i n d  t h e  s o w .  
( F i g .  7 )  
. . . .  
P l a c i n g  c e m e n t  a s b e s t o s  p a n e l s  o n  p l y w o o d  j i g .  
( F i g .  5 )  
T a p i n g  t h e  h e a t i n g  c a b l e  t o  a  c e m e n t  a s b e s t o s  p a n e l .  ( F i g .  8 )  
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Recommended Construction Details 
Floors 
It is important that you use good-quality concrete 
and construction methods that will insure warm, dry 
floors (Fig. 9 ) . 
Place a 4- to 6-inch gravel fill under the floor. 
Smooth out the gravel fill , leaving room for a 4-inch 
concrete floor. Do not use cinders or other corrosive 
fill. Provide a good vapor barrier between the gravel 
fill and the concrete floor to prevent moisture from 
entering the house through the floor. A polyethylene 
film of at least 4 mil thickness or the equivalent serves 
as a suitable vapor barrier. When applying the barrier 
and placing the concrete, be careful not to puncture 
the film (Fig. 10) . Once the film IS punctured, its 
effectiveness is destroyed. 
4"CONCRETE FLOOR 
thickness 1''- 2" 
RIGID INSULATION 
VAPOR BARRIER 
minimum depth 24" GRAVEL FILL 
Detail of floor construction. (Fig. 9) 
Carefully placing concrete over the vapor barrier. (Fig. 10) 
To give adequate drainage, all floors should be 
sloped 1;4 to 12 inch per foot. Provide adequate drain­
age within the house with gutters and drains. 
It is important to insulate the outside edge of the 
floor. This perimeter insulation helps keep the floor 
warm and minimizes the amount of condensation that 
normally forms around the edges of the floor during 
cold weather. One to 2 inches of rigid insulation 
should be placed between the edge of the floor and 
the foundation to a depth of at least 24 inches. You 
can use expanded polystyrene, foamglass, or any other 
rigid insulation that is not subject to deterioration. 
Although some heat can be saved by insulating 
under the heating units, the largest amount of heat is 
lost through the foundation. For this reason, perim­
eter insulation is the most important. 
Good-quality concrete is necessary for satisfactory 
results. The recommended mix for a new 4-inch floor 
is a 6-bag mix (6 sacks of cement per cubic yard of 
concrete ) with a water content of 6 gallons (maxi­
mum number of gallons per sack of cement ) . If you 
mix by hand, use one part portland cement, 21;4 parts 
sand, and 3 parts gravel. Add enough clean water 
to produce a workable, mushy mixture, but do not 
add over 6 gallons of water per sack of cement. 
The heating unit should be placed approximately 
1112 inches deep in the 4-inch floor. For easy p lace­
ment of the heating unit at the correct depth, con­
struct a special strikeboard by nailing a 1 X 4 cleat 
to a regular 2 X 4 strikeboard so that the cleat ex­
tends 11/2 inches below the 2 X 4 (Fig. 11 ) . Place 
enough concrete to fill the 2112 inches of depth, and 
strike it off 1112 inches below the finished floor level. 
Now place the heating panels where you want 
them on the freshly placed concrete. The panels will 
bond to the concrete and permanently locate the cable 
(Fig. 12 ) . In this farrowing-stall arrangement, notice 
how the heating units are located only in the pig­
creep area with a small amount of cable located 
behind the sow. 
Rigid-wall metal conduit should be used to pro­
tect the wiring between the pens and the non-heating 
lead wires of the heating cable from the floor to the 
thermostat. The conduit will prevent any mechani­
cal damage to the wires and prevent them from being 
sheared off at the floor line (Fig. 13 ) . Coat the con­
duit two or three inches above and below the floor 
line with non-lead paint or other rust preventive. 
Striking off concrete at correct depth. (Fig. 11) 
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P l a c i n g  h e a t i n g  u n i t  i n  t h e  d e s i r e d  l o c a t i o n .  
( F i g .  1 2 )  
I n s t a l l i n g  c o n d u i t  t o  p r o t e c t  w i r e s  a n d  c a p i l l a r y  t u b e s .  ( F i g .  ) 3 )  
T h e  c a p i l l a r y  t u b e  b e t w e e n  t h e  s e n s i n g  b u l b  a n d  
t h e  t h e r m o s t a t  s h o u l d  a l s o  b e  p r o t e c t e d  w i t h  c o n d u i t .  
I f  y o u  u s e  a  t h e r m o s t a t  w i t h  a  r e m o t e - b u l b  s e n s i n g  
e l e m e n t  s h o r t  e n o u g h  t o  g o  a r o u n d  a  s t a n d a r d  c o n d u i t  
b e n d  ( F i g .  4 ,  b o t t o m ) ,  y o u  m a y  p l a c e  t h e  e n t i r e  s e n s ­
i n g  b u l b  a n d  c a p i l l a r y  t u b e  w i t h i n  t h e  c o n d u i t .  P l u g  
t h e  e n d  o f  t h e  c o n d u i t  a n d  e x t e n d  t h e  c o n d u i t  o v e r  
t h e  c e n t e r  o f  e i t h e r  p a n e l  b e t w e e n  t h e  s t r a n d s  o f  h e a t ­
i n g  c a b l e  ( F i g .  1 3 ) .  B e  s u r e  t h a t  t h e  r a d i u s  o f  t h e  
c o n d u i t  b e n d  i s  l a r g e  e n o u g h  t o  p a s s  t h e  b u l b .  I n s e r t  
t h e  s e n s i n g  b u l b  a n d  c a p i l l a r y  t u b e ,  a n d  f a s t e n  t h e  
c o n d u i t  a n d  t h e r m o s t a t  t o  a  p a n e l  b o a r d .  F o r  m o s t  
e f f e c t i v e  a n d  a c c u r a t e  c o n t r o l ,  f i l l  t h e  c o n d u i t  w i t h  
e t h y l e n e  g l y c o l  o r  a  s i m i l a r  l i q u i d .  
I f  y o u  u s e  a  t h e r m o s t a t  w i t h  a  l o n g  s e n s i n g  b u l b  
( F i g .  4 ,  t o p ) ,  i n s e r t  a  b e v e l e d  1  X  2  w o o d e n  b l o c k  o n  
e d g e  a t  t h e  p r o p o s e d  l o c a t i o n  o f  t h e  b u l b ,  e x t e n d i n g  
b a c k  t o  t h e  e d g e  o f  t h e  p e n .  O i l  t h i s  w o o d e n  b l o c k  t o  
m a k e  r e m o v a l  e a s i e r .  A f t e r  t h e  c o n c r e t e  f l o o r  h a s  b e e n  
p o u r e d  a n d  h a r d e n e d ,  r e m o v e  t h e  b l o c k  a n d  m o r t a r  
t h e  b u l b ,  c a p i l l a r y  t u b e ,  a n d  c o n d u i t  i n t o  p l a c e .  I f  
t h e  t h e r m o s t a t  e v e r  n e e d s  t o  b e  r e p l a c e d ,  t h e  m o r t a r  
c a n  e a s i l y  b e  r e m o v e d  a n d  a  n e w  t h e r m o s t a t  i n s t a l l e d .  
A f t e r  t h e  h e a t i n g  u n i t  h a s  b e e n  p r o p e r l y  p l a c e d ,  
f i l l  t h e  r e m a i n i n g  1 1 ; 2  i n c h e s  o f  f l o o r  w i t h  c o n c r e t e .  D o  
n o t  s p o u t  t h e  c o n c r e t e  f r o m  a  t r u c k ,  d u m p  a  w h e e l ­
b a r r o w ,  o r  t h r o w  s h o v e l f u l s  o f  c o n c r e t e  d i r e c t l y  o n  t h e  
h e a t i n g  u n i t s .  C a r e f u l l y  p l a c e  t h e  c o n c r e t e  o n  t h e  
h e a t i n g  u n i t  w i t h  a  s h o v e l  ( F i g .  1 4 )  s o  t h a t  t h e  c a b l e  
w i l l  n o t  b e  t o r n  l o o s e  a n d  m o v e d .  S t a n d i n g  o n  t h e  
h e a t i n g  c a b l e  d u r i n g  t h e  p l a c i n g  o r  f i n i s h i n g  o f  t h e  
c o n c r e t e  m a y  m o v e  t h e  c a b l e  o r  c a u s e  d i r e c t  m e c h a n i ­
c a l  d a m a g e  t o  i t .  
C o m p l e t e l y  f i l l  t h e  f o r m s  w i t h  c o n c r e t e  a n d  s t r i k e  
o f f  w i t h  a  s t r i k e b o a r d  i m m e d i a t e l y  a f t e r  p l a c i n g .  A  
s t r a i g h t  2  X  4  m a k e s  a  c o n v e n i e n t  s t r i k e b o a r d .  I t  i s  
u s u a l l y  b e s t  t o  s t r i k e  o f f  u p g r a d e  t o  t h e  s l o p e  o f  t h e  
f l o o r  b e c a u s e  c o n c r e t e  w i l l  n o r m a l l y  s e t t l e  t o  t h e  l o w e r  
e n d  o f  t h e  s l o p e  w h e n  i t  i s  f i r s t  p o u r e d .  
S o m e  t a m p i n g  i s  n e c e s s a r y  t o  i n s u r e  a  u n i f o r m l y  
d e n s e  f l o o r .  A  g o o d  m e t h o d  o f  t a m p i n g  i s  t o  u s e  a  
" j i t t e r b u g "  ( F i g .  1 5 ) .  T h i s  t o o l  f o r c e s  t h e  l a r g e  s t o n e s  
f r o m  t h e  s u r f a c e  a n d  m a k e s  t h e  j o b  o f  f i n i s h i n g  e a s i e r .  
F l o a t i n g  w i t h  a  b u l l  f l o a t  i m m e d i a t e l y  a f t e r  s t r i k i n g  
o f f  w i l l  a l s o  p r o v i d e  a  s u r f a c e  t h a t  c a n  b e  f i n i s h e d  
e a s i l y .  T h e  c o n c r e t e  s h o u l d  b e  s p a d e d  a r o u n d  t h e  
e d g e s  s o  t h a t  i t  w i l l  f i l l  t h e  f o r m s  e v e n l y .  T o  a v o i d  
d a m a g i n g  t h e  c a b l e ,  s p a d e  w i t h  a  1  X  4  o r  o t h e r  b l u n t  
t o o l .  
E x p a n s i o n  j o i n t s  s h o u l d  b e  p r o v i d e d  b e t w e e n  t h e  
f l o o r  a n d  t h e  f o u n d a t i o n  a r o u n d  t h e  e n t i r e  p e r i m e t e r  
o f  t h e  f l o o r .  A  % - i n c h  t a r  j o i n t  w i l l  a l l o w  t h e  f l o o r  
a n d  f o u n d a t i o n  t o  a c t  i n d e p e n d e n t l y  a n d  w i l l  s e a l  o u t  
t h e  m o i s t u r e .  S t a n d a r d  c o n s t r u c t i o n  j o i n t s  w i l l  u s u a l l y  
p e r m i t  s u f f i c i e n t  e x p a n s i o n  a n d  c o n t r a c t i o n  w i t h i n  
t h e  f l o o r .  I n  l o n g  f l o o r s ,  p r o v i d e  a t  l e a s t  o n e  c o n ­
s t r u c t i o n  j o i n t  e v e r y  2 0  f e e t .  
C o v e r i n g  h e a t i n g  u n i t  w i t h  c o n c r e t e .  
( F i g .  1 4 )  
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TAR EXPANSION JOINT 
Tamping the concre te with a " jitterbug." (Fig . 15 ) 
Before the new concrete is finished with a wood 
float , it should be allowed to harden until it is stiff 
but still workable. A steel trowel can be used when 
the water sheen begins to disappear from the surface. 
After the concrete has been steel troweled and is 
reasonably firm, draw a soft, fine-bristl ed brush over 
the surface (Fig. 16) . This will result in a surface 
that is smooth enough for easy cleaning but rough 
enough for the sows to stand on without difficulty. 
Since new concrete needs moisture to harden 
Finishing the concrete floor. (Fig . 16) 
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NEW CONCRETE 
VAPOR BARRIER ~~~~~~~~~' :;:~:~ ( if placing 3 " slob) 
EXISTING CONCRETE 
FLOOR 
" c- 'I I b.~ , 
GRAVEL FILL-J:;J-~ '~ ',; RIGID INSULATION 
thickness 1"- 2" 
0" minimum length 20 " 
• 6 
b 
-. 0 
Detail for placing slab over existing concrete floor . (Fig . 17) 
properly, it should be protected from drying out for 
at least 5 days. After the concrete has hardened suffi­
ciently, cover it with polyethylene fi lm, canvas, burlap, 
straw, etc., and keep the floor dampened for the re­
quired time. If you place the concrete at temperatures 
below 35 0 F., take the usual precautions for placing 
and curing concrete during freezing weather. 
The heating cable should not be operated for 
approximately two weeks after placing the concrete. 
Do not operate the cable to hasten curing or to keep 
the newly placed floor warm during freezing weather. 
Test the heating cable for continuity before and 
after placing the concrete. 
New floor Over Existing floor 
During remodeling, you may want to install heat­
ing cable in an area where a concrete floor already 
exists. This means putting a slab over the old floor 
and embedding the cable in the new slab. 
If rigid insulation was not installed with the old 
floor, install insulation around the perimeter. When 
placing concrete over an existing floor, it is as effective 
to apply the perimeter insulation horizontally as to 
apply it vertically along the foundation (Fig. 17 ) . 
If the existing floor has cracks, put down a vapor 
barrier and pour a 3-inch slab. Place the heating 
units in the usual way. 
If the existing floor is structurally sound with no 
cracks, a thinner layer of concrete may be used . This 
layer of concrete must be bonded to the old floor. If 
the old concrete surface is smooth, roughen it with a 
pick, hammer, or rough-grinding machine. Remove 
loose particles and clean the floor thoroughly. Moisten 
the slab overnight, but do not leave any free water 
on the slab. For proper bond, brush on a slush coat of 
portland cement mixed with water to the consistency 
of thick paint. Brush out well so that the coat will not 
b e  t o o  h e a v y .  T h e  s l u s h  c o a t  m u s t  n o t  d r y  o r  h a r d e n  
b e f o r e  t h e  c o n c r e t e  i s  p l a c e d .  
P l a c e  t h e  h e a t i n g  u n i t s  o n  t h e  o l d  s u r f a c e  a n d  
c o v e r  w i t h  a  1  % - i n c h  f l o o r  ( t h i c k n e s s  o f  2  X  4 ) .  U s e  
a  c o n c r e t e  m i x  o f  1  p a r t  p o r t l a n d  c e m e n t ,  1  p a r t  s a n d ,  
a n d  f r o m  P h  t o  2  p a r t s  o f  c o a r s e  m a t e r i a l  b y  v o l u m e .  
T h e  s i z e  o f  t h e  c o a r s e  m a t e r i a l  s h o u l d  n o t  b e  o v e r  
%  i n c h .  U s e  a s  l i t t l e  w a t e r  a s  p o s s i b l e  - n e v e r  m o r e  
t h a n  5  g a l l o n s  p e r  s a c k  o f  c e m e n t .  A d j u s t  t h e  a m o u n t  
o f  a g g r e g a t e  t o  g i v e  t h e  d e s i r e d  w o r k a b i l i t y .  F i n i s h  
a n d  c u r e  a s  d i s c u s s e d  e a r l i e r .  
W i r i n g  
T h e  s e r v i c e  e n t r a n c e  m u s t  h a v e  a d e q u a t e  c a p a c i t y  
f o r  t h e  c o m b i n e d  e l e c t r i c a l  l o a d  o f  t h e  h e a t i n g  c a b l e s ,  
s t o c k - w a t e r e r  h e a t e r s ,  l i g h t s ,  f e e d - h a n d l i n g  e q u i p m e n t ,  
e t c .  I f  y o u  h a v e  a  c h o i c e  b e t w e e n  h e a t i n g  c a b l e  w i t h  
1 1 0  t o  1 2 0  v o l t s  o r  c a b l e  w i t h  2 2 0  t o  2 4 0  v o l t s ,  t h e  
h i g h e r  v o l t a g e  i s  r e c o m m e n d e d .  F o r  t h e  s a m e  n u m ­
b e r  o f  w a t t s ,  t h e  h i g h e r  v o l t a g e  p e r m i t s  t h e  u s e  o f  
s m a l l e r  w i r e  b e c a u s e  i t  r e q u i r e s  l e s s  c u r r e n t .  I f  1 2 0 ­
v o l t  c a b l e s  a r e  u s e d ,  t h e y  s h o u l d  b e  w i r e d  s o  t h a t  t h e  
e l e c t r i c a l  l o a d  i s  b a l a n c e d  b e t w e e n  t h e  l e g s  o f  t h e  
s y s t e m .  U s e  t y p e  U F  o r  N M C  c a b l e  f o r  a l l  w i r i n g .  
T h e  n o n - h e a t i n g  l e a d s  o f  t h e  h e a t i n g  c a b l e  m u s t  
b e  p r o t e c t e d  f r o m  m e c h a n i c a l  a n d  c h e m i c a l  d a m a g e  
w h e r e  t h e y  e m e r g e  f r o m  t h e  c o n c r e t e  f l o o r .  E l e c t r i c a l  
c o n d u i t  m a y  b e  u s e d  f o r  t h i s  p u r p o s e .  I t  s h o u l d  e x ­
t e n d  a t  l e a s t  6  i n c h e s  i n t o  t h e  c o n c r e t e  a n d  h i g h  
e n o u g h  a b o v e  t h e  f l o o r  t o  p r o t e c t  t h e  w i r e s  f r o m  t h e  
h o g s .  
E a c h  p e n  s h o u l d  b e  p r o v i d e d  w i t h  a n  o n - o f f  
s w i t c h  s o  t h a t  u n u s e d  p e n s  m a y  b e  t u r n e d  o f f .  T h i s  
w i l l  c o n s e r v e  e l e c t r i c i t y  a n d  r e d u c e  t h e  c o s t  o f  o p e r a ­
t i o n .  S e v e r a l  p e n s  c a n  b e  c o n t r o l l e d  w i t h  o n e  t h e r m o ­
s t a t ,  p r o v i d e d  t h a t  t h e  e l e c t r i c a l  c a p a c i t y  o f  t h e  
t h e r m o s t a t  i s  a d e q u a t e .  
P r o p e r  g r o u n d i n g  o f  t h e  s y s t e m  i s  i m p o r t a n t .  F o r  
s a f e  o p e r a t i o n ,  a l l  m e t a l  b o x e s ,  f i t t i n g s ,  d r i n k i n g  c u p s ,  
m e t a l  f a r r o w i n g  c r a t e s ,  w i r e - n e t t i n g  m a t s ,  e t c .  i n  t h e  
b u i l d i n g  s h o u l d  b e  c o n n e c t e d  t o  a n  e l e c t r i c a l - s y s t e m  
g r o u n d .  T h i s  c a n  b e  a c c o m p l i s h e d  b y  r u n n i n g  a  t h i r d  
w i r e  t h r o u g h  t h e  s e r v i c e  e n t r a n c e  t o  t h e  d r i v e n  
g r o u n d .  Y o u  c a n  o b t a i n  f u r t h e r  d e t a i l s  a n d  a s s i s t a n c e  
o n  w i r i n g  f r o m  y o u r  p o w e r  s u p p l i e r .  
O t h e r  I m p o r t a n t  P o i n t s  
T h e r e  a r e  o t h e r  c o n s t r u c t i o n  d e t a i l s  t h a t  d i r e c t l y  
a f f e c t  t h e  p e r f o r m a n c e  o f  a  b u i l d i n g .  T h e  w a l l s  a n d  
c e i l i n g  m u s t  b e  a d e q u a t e l y  i n s u l a t e d .  A  s u i t a b l e  v a p o r  
b a r r i e r  s h o u l d  b e  u s e d  o n  t h e  i n s i d e  s u r f a c e  o f  t h e  
i n s u l a t i o n  i n  a l l  w a l l s  a n d  i n  t h e  c e i l i n g .  P r o p e r  
v e n t i l a t i o n  m u s t  b e  p r o v i d e d .  
A r r a n g e m e n t  o f  H e a t i n g  C a b l e  f o r  S w i n e  
H e a t i n g  c a b l e  c a n  b e  a r r a n g e d  i n  m a n y  w a y s .  T h e  
m o s t  d e s i r a b l e  c a b l e  a r r a n g e m e n t  i n  s w i n e  b u i l d i n g s  
d e p e n d s  o n  t h e  t y p e  o f  p e n .  R e g a r d l e s s  o f  t h e  
a r r a n g e m e n t  o f  t h e  c a b l e ,  i t  i s  a l w a y s  d e s i r a b l e  t o  
u s e  a  p r e f a b r i c a t e d  u n i t .  T h i s  u n i t  c a n  b e  o b t a i n e d  
c o m m e r c i a l l y  o r  f a b r i c a t e d  a s  d e s c r i b e d  e a r l i e r  i n  t h i s  
c i r c u l a r .  
F a r r o w i n g  S t a l l  
T h e  u s e  o f  h e a t i n g  c a b l e  i n  f a r r o w i n g  s t a l l s  h a s  
a l r e a d y  b e e n  d i s c u s s e d .  I t  i s  o n l y  n e c e s s a r y  t o  p r o v i d e  
h e a t  i n  t h e  p i g - c r e e p  a r e a  o f  a  f a r r o w i n g  s t a l l .  N o r ­
m a l l y ,  l e s s  t h a n  h a l f  o f  t h e  p i g - c r e e p  a r e a  w i l l  p r o v i d e  
a d e q u a t e  h e a t e d  a r e a  f o r  a l l  o f  t h e  p i g s  o f  o n e  l i t t e r .  
H e a t i n g  o n l y  o n e  o f  t h e  p i g - c r e e p  a r e a s  i s  u s u a l l y  n o t  
s a t i s f a c t o r y  b e c a u s e  s o m e  o f  t h e  s m a l l  p i g s  m a y  g e t  
t r a p p e d  o n  t h e  c o l d  s i d e  o f  t h e  s o w .  A b o u t  h a l f  o f  
e a c h  p i g - c r e e p  a r e a  s h o u l d  b e  h e a t e d .  A  s a t i s f a c t o r y  
a r r a n g e m e n t  o f  h e a t i n g  c a b l e  f o r  a  f a r r o w i n g  s t a l l  i s  
s h o w n  i n  F i g .  1 8 .  E a c h  o f  t h e  h e a t i n g  u n i t s  i n  F i g .  1 8  
a r e  4  f e e t  l o n g  a n d  1 8  i n c h e s  w i d e .  
I f  p o s s i b l e ,  t h e  e l e c t r i c a l  l e a d s  a n d  t h e r m o s t a t  
s h o u l d  b e  p l a c e d  o n  t h e  a l l e y w a y  s i d e  o f  a  p e n  s o  t h a t  
a l l  c o n t r o l s  c a n  b e  r e a c h e d  w i t h o u t  e n t e r i n g  t h e  p e n s .  
I n  c l e a r - s p a n  b u i l d i n g s ,  p e r m a n e n t  p o s t s  a r e  n o t  
l o c a t e d  a t  e v e r y  p e n  d i v i s i o n ,  a n d  t h e  c o n t r o l s  m u s t  
b e  l o c a t e d  o n  t h e  o u t s i d e  w a l l .  
A r r a n g e  t h e  c a b l e  t o  p r o v i d e  t h e  w a t t  d e n s i t y  
d e s i r e d  ( 3 0  t o  4 0  w a t t s  p e r  s q u a r e  f o o t  o f  h e a t e d  
a r e a ) .  A n y  s m a l l  a m o u n t  o f  e x c e s s  c a b l e  c a n  b e  
p l a c e d  b e h i n d  t h e  s o w .  T h i s  w i l l  p r o v i d e  a  w a r m e d  
p l a c e  f o r  t h e  p i g s  i m m e d i a t e l y  a f t e r  f a r r o w i n g  a n d  
r e d u c e  t h e  s u d d e n  s h o c k  f r o m  a  c o l d  f l o o r .  I f  a  l a r g e  
a r e a  b e h i n d  t h e  s o w  i s  h e a t e d ,  t h e  p i g s  m a y  s t a y  o n  
t h i s  w a r m  s u r f a c e  w h e r e  t h e y  c a n  b e  s t e p p e d  o n  
r a t h e r  t h a n  m o v i n g  t o  t h e  p r o t e c t e d  a r e a s  o f  t h e  p i g  
c r e e p s .  
S t a n d a r d  F a r r o w i n g  P e n  
H e a t i n g  c a b l e  c a n  b e  u s e d  s a t i s f a c t o r i l y  i n  s t a n d ­
a r d  6 - b y  8 - f e e t  f a r r o w i n g  p e n s  w i t h  g u a r d  r a i l s  a s  
l o n g  a s  t h e  c a b l e  i s  p r o p e r l y  i n s t a l l e d  a n d  t h e  h e a t e d  
a r e a  i s  p r o t e c t e d  f r o m  t h e  s o w .  U s u a l l y  a n  a r e a  a c r o s s  
t h e  b a c k  o f  t h e  p e n  i s  h e a t e d ,  b u t  h e a t  c a n  a l s o  b e  
p r o v i d e d  i n  a  c o r n e r ,  i f  d e s i r e d .  F i g .  1 9  s h o w s  t w o  
p o s s i b l e  a r r a n g e m e n t s  o f  h e a t i n g  c a b l e  i n  a  f a r r o w i n g  
p e n .  P r o v i d e  a  m i n i m u m  o f  7  s q u a r e  f e e t  o f  h e a t e d  
f l o o r  f o r  e a c h  l i t t e r .  
T w o - S l o p e d - F l o o r  F a r r o w i n g  P e n  
S o m e  I l l i n o i s  f a r m e r s  h a v e  u s e d  a  t w o - s l o p e d - f l o o r  
f a r r o w i n g  p e n  w i t h  s a t i s f a c t o r y  r e s u l t s .  T h e  t w o  r o w s  
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Two arrangements of heating cable fo r farrowing pens. (Fig. 19) 
of pens are usually 7 feet by 11 feet, with a central 
alleyway 4 to 5 feet wide. The back 7 feet of the pen 
are sloped 3 inches to the outside wall, and the front 
4 feet are sloped 3 inches to the alleyway, leaving a 
ridge in the pen. Only the front portion of the pen 
is bedded, and the pigs are fed and watered on the 
back unbedded portion. A small pig creep ( 12 to 18 
inches wide and 12 inches high ) is provided across 
the front of the pen in the alleyway. A suggested 
arrangement of heating cable for a two-sloped-floor 
farrowing pen is shown in Fig. 20. 
The sow will lie across the pen with her back 
uphill and her udder next to the heated area. The 
small pigs will find the heated brooder soon after they 
are born and remain there, protected from the sow. 
IfSURFACE 
SLAB 
2fBASE Floor construction for a 
SLAB farrowing stall, show­
ing location of heat­
ing unit, thermostat 
and switch, and per­
imeter insulation. 
(Fig . 18) 
RIGID 
INSUL ATION 
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ASBESTOS BOARD 
Pig Nursery 
Pig nurseries are used to house the pigs from the 
time they leave the farrowing house until they enter 
the growing and finishing house. H eating cable will 
furnish the necessary heat required by these small 
pigs during cold weather. Usually the floor is heated 
across the back of the pen. 
Fig. 21 shows a typical arrangement of heating 
cable in a pig nursery. Provide a minimum of 1 
square foot of heated area per pig. Protect the heated 
area from the sow with a barricade placed at the edge 
of the heated area when the sows and pigs are first 
turned in together. When the p igs are less than 6 
weeks old, an added benefit can be gained from the 
heat if the heated area is covered with a lid or hover 
to minimize drafts and conserve heat. 
Other Applications of Heating Cable 
Electric heating cable can a lso be used satisfac­
torily in other applications. Regardless of the ar­
rangement or watt density, the cable can be made 
into a heating unit and installed as described in this 
circular. 
Snow and Ice Removal 
Heating cable can be used effectively for melting 
snow and ice on walks and driveways. The cable 
should be installed 1 inch below the surface of the 
concrete, and be spaced to give a watt density of about 
40 watts per square foot. A manual control should 
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GR AVEL FILL 
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THERMOSTAT be used. For more effective removal of snow or ice, 
SWITCH turn on the unit shortly before a snow so that the 
SENSING BULB concrete can warm up and begin melting the snow 
as soon as it starts falling. For driveways, it is more 
economica l to install the cable in a I2-inch to I8-inch 
width for each wheel track rather than over the entire 
driveway. 
o 	 Work Areas 
It is often convenient to have a section of floor 
heated in work areas. Examples of areas where elec­
tric heat in the floor can be used to advantage are in 
the milking parlor, milk house, egg-grading room, 
shop, and pump house. The recommendations for
~~;~;~~::~:::;~~~~-~ 	 installing the cable are the same as those given for 
insta lling the cable for farrowing houses. A heating
IF NEEDED pad in a work area should have a watt density of from 
30 to 40 watts per square foot. 
C\I"
L, 	 , 
6 1-0"I. 	 .I 
Typical arrangement of cable in a pig nursery. (Fig. 21) 
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